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FURTHER OBSERVATIONS ON HEMOLYTIC 
STREPTOCOCCI IN MILK 

David John Davis 

From the Department of Pathology and Bacteriology, University of Illinois, College of 

Medicine, Chicago 

In a previous paper^ I presented data obtained from the analysis 
of milk samples from nine different dairies in the city of Chicago. Of 
328 specimens examined hemolytic streptococci were found in 85. 
Forty-five of the 328 specimens were certified milk, the remainder 
being pasteurized, some by the flash method, others by the holding 
process. Forty per cent, of the certified samples yielded hemolytic 
streptococci. The number of pasteurized samples yielding hemolytic 
streptococci varied greatly among the different dairies. Sixteen samples 
from one yielded none. The others gave positive results varying from 
6-45% of the samples examined. A discussion of the heat resistance, 
virulence and other properties of these streptococci are given in the 
paper. No definitely virulent organisms were met with though a num- 
ber of,strains in moderate doses caused lesions in the joints of animals. 

Since then further examination of samples of both certified and 
pasteurized milk from a certain dairy indicated the presence of hemo- 
lytic streptococci commonly in the former, very rarely in the latter. A 
more systematic study, therefore, has been made of both certified and 
pasteurized samples from the dairy for the presence of this type of 
streptococci. It should be stated that the certified milk and the pas- 
teurize milk came to the distributing dairy from entirely different 
sources. The difference between them therefore may not be merely 
one of pasteurization. 

The examinations were made during January, February and March. The 
milk coming to the laboratory was plated as soon as possible and, in case 
there was delay, the specimens were placed in a good refrigerator. Definite 
amounts were measured in sterile pipets and agar plates made. These were 
then incubated and the results recorded after 48 hours. 

Ninety-two samples, 46 pasteurized and 46 certified, were examined. Total 
bacterial counts were made in 20 of each. The plate counts in the certified 
specimens ranged from 2,000-15,000 per c c, those in the pasteurized speci- 
mens from 10,000-45,000 per cc. 
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Hemolytic streptococci (colonies surrounded by a clear, wide zone of 
hemolysis) were isolated in one of the 46 pasteurized specimens, their num- 
ber in this instance being 20 per c c of milk. Of the 46 certified samples, 
22 yielded hemolytic streptococci on the blood plates, their number ranging 
from 8-2,400 per cc of milk. 

These strains of streptococci were all practically alike in their hemolytic 
action, producing clear zones from 1-3 mm. across. The colonies themselves 
were small and gray. In plain broth they usually grew well and caused an 
early turbidity which later cleared by sedimentation. They all rapidly acidified 
and coagulated milk in 24 hours. The milk became first pink, then, espe- 
cially at the bottom of the tube, very pale; later only little color remained. 
Morphologically the cocci appeared in pairs or short chains. In fluid mediums 
they at times tended to form long chains, there being considerable variation 
in this respect. The cocci, as a rule, are slightly elongated, Gram-positive and 
not encapsulated. 

Twelve of the most typical strains were grown for 24 hours in serum 
broth (1-4), 2 c c of which was inoculated into the ear veins of young rab- 
bits of approximately 1,000 gm. With this dosage 2 of the strains were 
pathogenic for the rabbits. One strain (C-16) after several days caused an 
infection of the left knee which at the end of 2 weeks was large and fluctuat-* 
ing and on aspiration yielded the streptococci. No other lesions appeared and 
the animal lived several weeks without further manifestations. The other 
strain (C-19) after 3 days caused an involvement of the left wrist and right 
knee joint and death 5 days after the injection. There was congestion with 
numerous hemorrhages in the cecum, also small hemorrhages in the endocardium 
and the chordae tendineae of the right heart. Definite endocarditis was not 
present. There was marked joint and tendon involvement of the extremities, 
especially the left fore and right hind foot. Small hemorrhages appeared at 
various points along the spinal cord and also in the meninges. From various 
joints, the heart blood and spinal cord pure cultures of the hemoly^;ic strepto- 
cocci were grown. 

A few drops of a 24-hour ascitic-broth culture of the same organism was 
introduced intraperitoneally in a white mouse, which died 4 days later of a 
streptococcic septicemia. Four other strains injected similarly into white 
mice produced no effect. 

It is evident that this strain was decidedly more virulent for animals than 
the other strains of the series, though in milk and otherwise it was quite 
like them. The other strains in the dosage stated produced no lesions, and 
even in considerable larger doses were quite without virulent properties. It 
is to be noted that in large doses (S-IS cc ascites-broth culture) given intra- 
venously in young rabbits, these hemolytic streptococci invariably localize 
in various tissues and cause local lesions. The joints are a common site of 
infection as is also the region of the cecum. 

All the Streptococci described apparently belong to the hemolytic 
streptococci of bovine origin which I described in my previous paper. 
They are not as a rule virulent for animals as are those of human 
origin and on milk they behave quite like streptococcus lacticus. 
Indeed, excepting the hemolytic property they are practically identical 
with this organism which usually reveals a definite green coloration on 
blood without appreciable hemolysis. My observations, as pointed 
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out before, therefore indicate that there are both hemolytic and non- 
hemolytic lacticus strains both of which are nonvirulent, active acidi- 
fiers and coagulators of milk. 

The hemolytic streptococci so often found in milk, especially non- 
pasteurized, are readily distinguished from the human varieties by 
their behavior in milk. But it should be pointed out that occasionally 
in milk occur varieties of hemolytic cocci quite like the human. Such 
sometimes occur in the udders and may be the cause of epidemics of 
sore throat. Probably not all strains of such organisms are capable 
of causing such epidemics any more than are all strains of streptococci 
of different human origins. At any rate hemolytic streptococci are 
found in milk from diseased udders which are quite different from the 
hemolytic milk streptococci of the lacticus type. 

I may repeat what I have emphasized^ that in milk there are strongly 
hemolytic streptococci of the lacticus type which are probably of no 
pathogenic significance to man, and hemolytic streptococci quite like 
the human varieties and which may or may not be highly pathogenic 
for man. They are probably directly or indirectly human in origin. 

SUMMARY 

Further observations have revealed the presence of hemolytic 
streptococci of the lacticus type in dairy milk in 23 of 92 samples. 

In this series they were far more common in nonpasteurized than 
in pasteurized milk. 

They are less virulent for rabbits than the hemolytic streptococci 
of human origin. Two strains were found with moderate pathogenic 
power for rabbits. 

While, in general, one may be practically sure that organisms of 
the lacticus type are not dangerous to man, still individual organisms 
or strains of human, milk or bovine origin suspected of being responsi- 
ble for sore throats or other infections in man should be carefully 
studied and compared with a view to finding specific common 
characters. 



